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THE JOURNAL OF FINANCE e VOL. XXXIX, NO. 1 « MARCH 1984

On the Exclusion of Assets from Tests of the Mean
Variance Efficiency of the Market Portfolio

SHMUEL KANDEL*

ABSTRACT

This paper presents an analysis of the testability of the mean variance efficiency of a
market index when the returns on some components of the index itself are not perfectly
observable. The results are basically not supportive of the notion that mean variance
efficiency is testable on a subset of the assets. Bounding the market share of the missing
asset and its expected return is not sufficient to produce a valid test. When the variance
of the missing asset is bounded, and the amount of wealth that might be missing is
small, it is possible, in principle, to reject correctly the mean variance efficiency of a
market index.

IN HIS FAMOUS CRITIQUE of the asset pricing theory tests, Roll [7] concludes
that the only testable hypothesis associated with the generalized two parameter
asset pricing model of Black [1] is that the market portfolio is mean variance
efficient. It has been emphasized by Ross [10] and Roll [7] that the mean variance
efficiency of the market portfolio is mathematically equivalent to a positive linear
relation between expected returns and the “betas” calculated against such a
portfolio. Roll [7] deduces that the theory (CAPM) “...is not testable unless
the exact composition of the market portfolio is known and used in the tests.
This implies that the theory is not testable unless all individual assets are
included in the sample.” Errors of type one or two might occur when a market
proxy is used instead of the true market portfolio even if the ex-ante true
expected returns and the covariance-variance matrix of the returns on all the
assets are used. These errors are the result of the choice of the portfolio, and as
Roll puts it: “. .. even a small misspecification of the proxy’s composition can
lead to the wrong conclusion.” (The market proxy might be mean variance
efficient while the true market portfolio is not, and vice versa.) In principle,
however, there are cases in which the above two conditions are not both necessary
to reject the theory. One such exception, presented by Roll [7], is the case in
which no totally positive portfolio is efficient. If any totally positive market
proxy is used, a large sample would reject the null hypothesis unambiguously.
While the market portfolio identification problem constitutes a severe limita-
tion to the testability of the theory, the question of the mean variance efficiency
of a particular market index with respect to a subset of assets is a typical problem
of statistical inference. The mean variance efficiency can be tested directly or by

* University of Chicago. This paper is based on my Ph.D. dissertation written at Yale University.
I would like to thank my committee, Jonathan Ingersoll, Philip Dybvig, and especially my chairman,
Stephen Ross, for their help and encouragement. I have also benefitted from the suggestions of Anat
Admati, Michael Brennan, and an anonymous referee. Any remaining errors are my responsibility.
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testing the linear security market line relation.! In the second type of tests, the
number of assets for which the relation is tested may be much less than the
number of assets that are included in the computation of the return on the
market index. In a recent paper, Stambaugh [14] has investigated the sensitivity
of inference about the linearity to changing the set of individual assets for which
the linear relation is tested. He has found that the addition of just a few assets
to the set of assets used to test the linear relation can produce changes in
inference. The sensitivity of the tests to the number of market model equations
is not surprising as (a) this is the nature of statistical inference, and (b) even if
the tested market index is inefficient with respect to the set of all the assets
included in it, it might still be efficient with respect to some subsets of assets. As
Stambaugh [13] correctly says, this sensitivity exists whether or not one can
identify the market portfolio. Stambaugh [14] also has addressed the empirical
question whether alternative market indices produce similar inferences about
mean variance efficiency. The tests conducted by him accept linearity and
produce identical inferences across all market indices. He concluded that: “The
impression . . . is that inferences about the CAPM are not sensitive to altering
the composition of the market index. ... It remains possible that alternative
market portfolios can reverse inferences about the model. But the results of this
sensitivity analysis almost surely indicate that such an occurrence is less likely
than Roll’s [7] arguments suggest.” While the indices used in Stambaugh’s tests
approximate returns on portfolios of aggregate wealth and include a broad range
of assets, it is clear that they are more similar to each other than to the true
market portfolio. There are many other assets (“missing assets”) whose returns
are not perfectly observable every period, and are not included in the construction
of these market indices. The question remains whether the lack of sensitivity of
Stambaugh’s tests to the choice of a particular market index constitutes evidence
that these tests really test the theory.

The main goal of this paper is to analyze the testability of the mean variance
efficiency of a market index, when the returns on some components of the index
itself are not perfectly observable. This is the situation when there is a large
sample of returns on many assets, the included assets, but not for all of them.
The relative weights of the included assets in the market index may be known,
and the total weight of the excluded assets might, or might not, be low. We will
refer to the true portfolio of the missing assets as to the missing asset, and in
general only partial information is available about its parameters. The question
we address is what can be said, if anything, about the mean variance efficiency
of the market index in these cases of partial observability. Our basic finding is
that if there is no information about the missing asset then the hypothesis of the
mean variance efficiency of the portfolio cannot be rejected. Or, to put the matter
somewhat differently, the efficiency or inefficiency of a portfolio with respect to
a subset of assets—by itself—tells us nothing about the efficiency of a larger

! Roll [8] reviews tests of mean variance efficiency and points out that the first approach is subject
to computational and statistical problems and the second approach is faced with the main problem
of errors in variables. Recently, Ross [11], Gibbons [3], and Kandel [5] developed Likelihood Ratio
Tests, and Stambaugh [14] developed a Lagrangian Multiplier Test, which seem to avoid some of
these difficulties.
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portfolio. Furthermore, the same result holds if, in addition to the information
about the relative weight of the missing asset, we have perfect or partial infor-
mation about its expected return. There is, however, an empirically testable
implication if perfect or partial information is available about the variance of the
missing asset. If the variance is known or an upper bound for it is known, then,
in principle, the mean variance of the market portfolio can be rejected. Rejection
occurs when the portfolio of the included assets is sufficiently far from the
efficient frontier in the mean variance space determined by these assets alone. If
information is available about both the variance and the expected return, then
the null hypothesis may be correctly rejected if the above distance is either too
small or too large. This can be a basis for a future mean variance efficiency test
in which a higher level of uncertainty about the market index is allowed.

I. The Model and Its Testability

Let R be a random vector of returns on n risky assets. Let E be the vector of
expected returns, and let V be the variance-covariance matrix. To avoid dege-
neracies, we assume that expected returns are not all the same, and that the
variance-covariance matrix is positive definite (p.d.).?2 We will use the same
notation with an asterisk (E*, V*), when we refer to the parameters of the n +
1 assets: the included assets and the missing asset. A portfolio « is a vector which
satisfies a’e = 1 where ¢’ = (1, 1, 1, ---, 1). Short-selling of all the assets is
allowed, and there is no risk-free asset in the market. The mean variance efficient
frontier of all the portfolios which can be constructed from these assets is defined
as the locus of portfolios that have the smallest variance for a given expected
return. The efficient frontier is completely determined by the vector of expected
returns and the variance-covariance matrix. We will distinguish between the
efficient frontier in this sense of minimum variance and the stricter sense of
efficiency that comes from maximizing return at each level of variance. In the
mean variance space the efficient frontier corresponds to a parabola, and an
efficient portfolio is a Mean Variance Efficient Portfolio (MVEP) if it corre-
sponds to a point on the positively sloped segment of the parabola.?

Perfect Information

Let (E, V) be the parameters of the n returns on the included assets: the vector
of expectations and the covariance-variance matrix, respectively.

Let u, o2, and u be the parameters of the return on the missing asset: its
expected return, variance, and the vector of covariances with the returns on the
included assets, respectively.

Let n = ((1 — v)a, v), « € R*, v € R, be a portfolio that assigns weight v to
the missing asset, and weight 1 — v to a given portfolio «.

2 In principle the variance-covariance matrix can be positive semidefinite. If this is the case, and
if there are several zero-variance portfolios, then they should have the same expected return in order
to avoid arbitrage opportunities (see Ross [10] or Roll [7]). For simplicity we ignore this case.

3 A complete analysis of the efficient frontier is available in Merton (6] and Roll (7], and also in
Sharpe [12], Black [1], and Fama [2].
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Let (E*, V*) be the parameters of the returns on the n + 1 assets:

ee(f) v-(2)
u u' o/

Our first result is the workhorse for the subsequent analysis. It characterizes
when a portfolio is mean variance efficient (MVEP).

LEMMA 1. The matrix V* is positive definite (and can, therefore, be a covariance
matrix), and the vector n = ((1 — v)a, v) is mean variance efficient portfolio
(MVEP) for (E*, V*) if and only if there exist scalars x Z 0 and y such that:

(1 =%)Va+ yu=zxE + ye (1)
1-Yua+yel=xu+y (2)
u'Vlu < g? 3)

Remark: When x> 0 the first two conditions are the well-known linear relation
between the vector of expected returns and the vector of betas. Combining the
set of n equations of condition 1 with the equation of condition 2 yields the
following set of n + 1 equations:

V*n = xE* + y(ep+1)-

Let R* be the random vector of returns on the n + 1 assets, and define k; = y/x
and k, = 1/x, then

Ef =k + ky Cov(R, S22 p;R¥)  i=1,2 ---,n+1.

When x = 0 the first two conditions imply that 7 is the global minimum variance
portfolio of the n + 1 assets.

Proof: The matrix V is a positive definite matrix, so V* is positive definite if
and only if its determinant is positive. Since* | V*| = | V|(¢® — u' V'),
condition 3 of Lemma 1 is necessary and sufficient for V* to be positive definite.
The vector 3 = ((1 — v)a, v) is MVEP for (E*, V*) if and only if every other
portfolio has either a lower expected return or a higher variance. So n = ((1 —
¥)a, v) is MVEP for (E*, V*) if and only if it is the solution of the following
convex programming problem for some m:

min p’(V¥)p, p’e=1, p'E*Zm.
peRrH-l

Conditions 1 and 2 of Lemma 1 are first-order necessary conditions of this
problem. Since 7 = ((1 — v)a, v) is a portfolio by definition, and as this is a
convex programming problem, these conditions are also sufficient. (For a further
discussion of the mathematics of the efficient set see Roll [7].) Q.E.D.

In the remainder of this paper we will assume that E and V are the known
parameters of the included assets, and that n = ((1 — v(a, v) is a given portfolio,
0 < v < 1. We assume that perfect information is not available about the
parameters of the missing asset—otherwise it would be “included”—and in each

* For a proof see Johnston [4].
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case the parameters are assumed to belong to a “feasible set” determined by the
available information. We will explore the implications of increasing information
about these parameters. The first case assumes that we have no information
about the missing asset.

Case 1: No Information

THECREM 1. There exist u € R, ¢2 € R,, and u € R" such that if E* = (f) and

V* = (V u)then V*ispd.and n= ((1 — y)a, v) is MVEP for (E*, V*).

u' o

Proof: The following procedure shows how y, ¢% and u can be chosen in such
a way that the three conditions of Lemma 1 are satisfied.

1. Let x > 0 and y be any two scalars.

2. Consider condition 1 as a set of linear equations in the unknown vector u
and solve for u.

3. Let o2 be any scalar such that ¢> > u’ V~'u (condition 3).

4. Consider condition 2 as an equation in one unknown, g, and solve for
p. QED?

Remark: Theorem 1 implies that even if the market portfolio’s weights are
known and a test of its mean variance efficiency is conducted, the null hypothesis
cannot be rejected unless all the individual assets are included in a large sample,
or assumptions are made on the parameters of the missing assets. To put the
same point another way, any portfolio can be made to be a part of an efficient
portfolio for some choice of the missing parameters. Unfortunately, this same
negative conclusion is reached when we assume that partial or even perfect
information is available only about the expected return of the missing asset.

Case 2: Information about the Expected Return
THEOREM 2. Assume that u is known, and let E* = (E) There exist ¢2 € R, and

V u

u € R" such that V* = (u' 02) is p.d. and the portfolio n = ((1 — v)a, v) is MVEP

for (E*, V*).

Proof: The following procedure shows how o2 and u can be chosen, given g, in
such a way that the three conditions of Lemma 1 are satisfied.

1. Letx=0and y = 1/(2L) where L = ¢’ V.
2. Consider condition 1 as a set of equations in the unknown vector u and
solve for u,

u=[(*L)e — (1 = v)Va]/y.

5 Another way to prove Case 1 is to take an arbitrary x and apply Case 2.
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3. Consider condition 2 as an equation in one unknown, ¢ and solve for o2,

1| 4y — 2|
2 - — 2 ’
a 72](1 v) (e’ Va) + il ]
Since
1yt _.._.l’ — V2 (! 4y — 3|
u'V'u 72|(1 v (a' Va) + il l,

this implies that ¢2 > u’ V~'u, which is condition 3 of Lemma 1.* Q.E.D.

The first positive result occurs when we assume some information about the
variance of the missing asset. Now we will be able to reject efficiency in some
cases.

Case 3: Information about the Variance

THEOREM 3. Assume that ¢% is known. There exist u € R and u € R" such that
v = <l)’ ;‘2) is p.d. and 7 is MVEP for (E*, V*), <E* - (f)) only if 02> A,
where
A= (a'Va — a* Va*)(1 - v)*/v?

and o* is the portfolio on the efficient frontier with respect to (E, V) which has
the same expected return as a. (This case is illustrated in Figure 1.)

Proof: Definem=a’'E,L=e'V'eeM=e'V'E,N=E'V'E,and D = NL
— M? We know that’

a* = (1/D)[(Lm — M)V 'E + (N — Mm)V ¢},

and we obtain that o*’ Va* = a’Va* since a’'e = a*’e=1and a’E = o*'E =
m. To simplify the mathematical expressions in the proof we introduce a change
of variables: r and p instead of x and y. For any scalars x and y there exist scalars
r and p such that:?

x = (1/D)[(1 = v)(Lm — M) + v(Lr — Mp)]
y = (1/D)[(1 — ¥)(N — Mm) + v(Np — Mr)]

This together with condition 1 of Lemma 1 imply that there exist u and u such
that = ((1 — v)e, v) is MVEP for (E*, V*) only if there exist scalars r and p
such that:

u=[1 - 7y)/y]V(e* = a) + [((Lr — Mp)/D)E + ((Np — Mr)/D)]e. (1')

In this proof, we show that x and u can be chosen to make 7 the global minimum variance
portfolio. In fact, it is a simple extension of the proof to show that we can take x > 0 sufficiently
small and then the portfolio # will lie on the strictly positive part of the frontier.

7 For a proof see Merton [6] or Roll [7].

8 For any scalars x and y this is a system of two equations in the two unknowns r and p. Note that
NL — M?> 0 since V is p.d. (Cauchy-Scwartz inequality).
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Note that e’V 'u=pand E'’V'u=rsince a’'E=a*E=mand a’e = a*’e
= 1. It follows that

A= [(a* = @)’ V(a* — &)](1 = ¥)*/v?,
and
u'V'u= A+ (1/D)(Lr* — 2Mpr + Np?)
= A + (1/D)[(re — pE)'V~'(re — pE)).
The necessary condition 3 of Lemma 1 can now be stated as:
A + (1/D)[(re — pE)’' V™' (re — pE)] < ¢°. 3")

Since V is positive definite and D > 0, we conclude that ¢ > A is a necessary
condition for n to be MVEP. Q.E.D.

Remarks:
1. Suppose that the feasible set of values of the variance, determined by the

available information, is bounded. If the upper bound &2 (or the true ¢* in case
of perfect information) is less than A then the index is not mean variance
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efficient. For 0 < y < 1, A is a decreasing function of v, so the same result holds
if the true total weight of the missing assets is replaced by an upper bound of it,
4. In summary, a sufficient condition for rejecting the null hypothesis is:

< 1= 7)

———(a'Va — a*' Va*)

2. The condition of Theorem 3 becomes sufficient, as well as necessary, when

* is MVEP (i.e., positively efficient). In this case we can take r = p = 0 and get
that x > 0. In the proof, we have shown that condition 3 of Lemma 1 is satisfied,
and u and p can be solved from conditions 1 and 2 of Lemma 1.

3. We see that even if o2 is known, it will be difficult to reject the efficiency
of the “big” portfolio if the market share of the missing assets is large (close to
1) or if the subset portfolio, «, is close to being efficient.

4. An interesting question, which is beyond the scope of this analysis, is how
to apply the result in this case to the empirical situation in which both E and V
are to be estimated using a finite sample. One way is to employ the maximum
likelihood technique and to have the condition of Theorem 3 as a constraint in
the maximization of the likelihood function under the null hypothesis. (For
Likelihood Ratio Tests of mean variance efficiency see Ross [11], Gibbons [3],
and Kandel [5].) Another way is to use the sample parameters of the included

assets, E and V, instead of the true parameters, and to try to infer whether
2

(—I—ZW (note that both V and

a* are random variables). In either case, the sampling distribution is very
complex, and combining the analysis with the statistical inference does not seem
to be tractable.

Finally, we consider the case where we have some joint information about both
the mean and the variance of the missing asset.

(a’Va — &*’ Va*) is significantly greater than &

Case 4: Information about u and o
THEOREM 4. Assume that u and ¢® are known, and let E*’ = (E’, u). There exists

u € R" such that V*=<:: u)lspd and n = ((1 = v)a, v) is MVEP for (E*,

V*) only if
a*(v, ) < o®> < 3%(v, 1)
where
) a— Vb a— va:-d?
acvyw=A+—FF=0+—""7—5"",
2y 2y
s a + Vbe a + vVa* — d*
cyvyw=sA+—F=0+—"T75"",
2y 2v

a=(1-7y)a*Va*) + v, Va,),
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b=(1-7v)a*+ va,)' V(1 = v)a* + vya,) = a + d,
c=(1-9y)a*—va,)' V(1 = v)a* = ya,) =a—d,
d=2y(1—-7y)a*Va,

and a,, is the portfolio on the efficient frontier with respect to (E, V) whose expected
return is u:

Lu—MV_1E+N—My

-1
D D V7%e.

a, =
Proof: Let
_ _(E «_ [V u n .
S0t = [(E*, V*) | E* = <#), V* = <u 02)’ u€R" Vis p.d.].

In a similar way to the proof of the previous case, it can be shown that n = ((1 —
Y)a, v) is MVEP for some (E*, V*) € S, .2 only if there exist scalars p and r
such that:

u=(1-vy)/vVie* - a) + (Lr - Mp)/D)E + ((Np — Mr)/D)e  (1')
YDk = &y — rk; — pé» (2")
(Lr* — 2Mpr + Np*)/D < k 3%)
where
§o = [u(Lm = M) + (N — Mm)](1 — v)
=0 -v)Lm - M) - ~(Lu — M)
g2=(1 - v)(N - Mm) — v(N = My)
=0¢2-A

In order to see for which pairs of (u, o2) there exist r and p such that (2’) and
(3’) are satisfied, we consider the following minimization problem:

min(Lr? — 2Mpr + Np?)/D
r.p

subject to
§:p + §1r = &0 — vDk.

Clearly, the two conditions are satisfied if and only if the optimal value of this
problem is less than k. The optimal value (for given £, £,, £2, and k) is:

(¢0 — vDE)*/(cD?)
where
cD? = (N£2 + 2ME. &, + LED)
=[((1 = y)a* = ya,)' V(1 = y)a* — ya,)1D>
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The necessary conditions are satisfied only if
k*y? — ka + d*/4v* <0,

where

d=2y(1 - v)(e*Va,) = 2v£0/D,

a=[1-v%a*Va*) + y*(a,Va,)]=c+d=b—d,
and this is satisfied if and only if

(a — va® — d®)/(2v?) < k < (a + Va® = d¥)/(2v?).

Recall that k = ¢ — A and get the condition of Case 4. Q.E.D.

Remarks:

1. Similar to Case 3, we can use this result to correctly reject the mean variance
efficiency of a portfolio when there is partial or perfect information about the
expected return and the variance of the portfolio of the excluded assets.

2. Notice that ¢%(y, ) and 2(«, u) are well-defined for every v and u since
b, ¢, and vy are non-negative. b > 0 for every vy and u. ¢ = 0 only when u = m and
v = 0.5. Therefore, (g%(7, 1), 5%(v, u)) is a well-defined open interval for every
v and u, except for 4 = m and v = 0.5.

3. We get that g2(v, u) = A since a 2 vbe. Equality holds if and only if a* Va,
= 0, which means that «, is the “zero-beta” portfolio to a* and u is the “zero-
beta” return to a*. (Note that both a* and «, are on the efficient frontier w.r.t.
(E, V).

4. The necessary condition of Case 4 is necessary and sufficient for n = ((1 —
v)a, v) to be on the efficient frontier for some (E*, V*) € S, ,2. Recall that in the
introduction we made a distinction between a portfolio that is on the efficient
frontier and a MVEP, which is a positively efficient portfolio.

5. The portfolio n = ((1 — v)a, v) is MVEP for some (E*, V*) € S, ,2 if and
only if there exist scalars r and p which satisfy conditions (1’), (2’), (3’) and an
additional condition (4”):

x = (1/D)[(1 = y)(Lm — M) + v(Lr — Mp)] 2 0 4"

If the optimal solution (r*, p*) of the minimization problem in the proof of Case
4 satisfies this constraint, then the condition of Case 4 is sufficient, as well as
necessary, for n to be MVEP for some (E*, V*) € S, ,2. Otherwise, we have to
solve the set of linear equations,

¥YDk = & — réy — péa, 2")
and

(1/D)[(1 = y)(Lm — M) + y(Lr — Mp)] = 0, (4")

® The zero-beta return to a MVEP « is 8 if and only if 0 is the expected return on a portfolio
orthogonal to a. The zero-beta portfolio to « is the portfolio on the efficient frontier whose expected
return is . These terms are well-defined only when « is on the efficient frontier. A discussion of
orthogonal portfolios and the definitions of the zero-beta return and portfolio are available in Roll
[8] and Kandel [5].
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substitute the solution (r, p) into (3’), and find which pairs of (u, ¢2) are
consistent with it.
6. Consider the following ray in the mean variance space:

= (25 (S
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where u is greater (less) than the zero-beta return to a* if m is greater (less) than
the expected return on the global minimum variance portfolio. (u > (N — Mm)/
M~—-Lm)if m>M/L,and u < (N — Mm)/(M — Lm) if m < M/L.) It can be
easily shown that each point on this ray satisfies the condition of Case 4. Since
the set of values of the variance on this ray is not bounded from above and its
infimum is A, n = ((1 — ¥)a, ) is on the efficient frontier for some (E*, V*) €
S, .2 if and only if > > A. More than that, it can be shown that if m > M/L then
7= ((1 — v)a, v) is MVEP for some (E*, V*) € S, ,2, where (u, ¢%) is any point
on this ray. In Figure 2, we present some examples of the graphs of ¢, &% and
the ray.

II. Conclusions

Our results are basically not supportive of the notion that mean variance
efficiency is testable on a subset of the assets. Bounding the expected return on
the missing asset alone is not sufficient to produce a valid test. Adding bounds
on the amount of wealth that might be missing is of little use. However, when
the variance of the missing asset, or an upper bound for it, is known, it is possible,
in principle, to reject correctly the mean variance efficiency of the market
portfolio. In this case, the theory can be rejected when the market share of the
missing assets is relatively small, and an index portfolio of a subset of assets,
with the same relative weights as in the market portfolio, is shown to be
sufficiently inefficient on this subset. It is interesting that our results highlight
the importance of the variance of the missing asset. However, the requirements
that the variance be bounded and that the market share of the missing asset be
small, constitute a severe limitation on using a subset of assets to test the theory.

REFERENCES

1. F. Black. “Capital Market Equilibrium with Restricted Borrowing.” Journal of Business 45 (1972)
444-54.

2. E. F. Fama. Foundations of Finance. New York: Basic Books, 1976.

=+ M. R. Gibbons. “Multivariate Tests of Financial Models: A New Approach.” Journal of Financial
Economics 10 (1982) 3-28.

4. J. Johnston. Econometric Methods. New York: McGraw-Hill, 1972.

5. S. Kandel. “A Likelihood Ratio Test of Mean Variance Efficiency in the Absence of a Riskless
Asset.” Working Paper, Yale School of Management, 1982.

=+ R. C. Merton. “An Analytic Derivation of the Efficient Portfolio Frontier.” Journal of Financial
and Quantitative Analysis 7 (1972) 1851-72.

=+ R. Roll. “A Critique of the Asset Pricing Theory’s Tests: Part 1.” Journal of Financial Economics
4 (1977) 129-76.

8. . “Testing a Portfolio for Ex-Ante Mean/Variance Efficiency.” In E. Elton and M. Gruber
(eds.), TIMS Studies in the Management Sciences. Amsterdam: North-Holland, 1979.
9. . “Orthogonal Portfolios.” Journal of Financial and Quantitative Analysis XV (1980) 1005-

23.
=+ S. A. Ross. “The Capital Asset Pricing Model (CAPM), Short-Sale Restrictions and Related
Issues.” Journal of Finance 32 (1977) 177-83.
. “A Test of the Efficiency of a Given Portfolio.” Prepared for the World Econometrics
Meetings, Aix-en-Provence, 1980.

11.




Mean Variance Efficiency of Market Portfolio 75

12. W. F. Sharpe. Portfolio Theory and Capital Markets. New York: McGraw-Hill, 1978.

13. R. F. Stambaugh. “On the Exclusion of Assets from Tests of the Two-Parameter Model: A
Sensitivity Analysis.” Working Paper No. 13-81, Rodney L. White Center for Financial
Research, University of Pennsylvania, 1981.

14. — =+-. “On the Exclusion of Assets from Tests of the Two-Parameter Model: A Sensitivity
Analysis.” Journal of Financial Economics 10 (1982) 237-68.



	Article Contents
	p. 63
	p. 64
	p. 65
	p. 66
	p. 67
	p. 68
	p. 69
	p. 70
	p. 71
	p. 72
	p. 73
	p. 74
	p. 75

	Issue Table of Contents
	The Journal of Finance, Vol. 39, No. 1 (Mar., 1984), pp. 1-321
	Front Matter
	An International Study of Tax Effects on Government Bonds [pp.  1 - 22]
	Dealer Bid-Ask Quotes and Transaction Prices: An Empirical Study of Some AMEX Options [pp.  23 - 45]
	Mean-Variance Versus Direct Utility Maximization [pp.  47 - 61]
	On the Exclusion of Assets from Tests of the Mean Variance Efficiency of the Market Portfolio [pp.  63 - 75]
	Consumption and Equilibrium Interest Rates in Stochastic Production Economies [pp.  77 - 92]
	Capital Structure Equilibrium under Market Imperfections and Incompleteness [pp.  93 - 103]
	Taxes, Inflation and Corporate Financial Policy [pp.  105 - 126]
	Corporate Behavior in Adjusting to Capital Structure and Dividend Targets: An Econometric Study [pp.  127 - 145]
	Models of Stock Returns--A Comparison [pp.  147 - 165]
	A Partial Theory of Takeover Bids [pp.  167 - 183]
	The Turn-of-the-Year in Canada [pp.  185 - 192]
	Commodity Bonds and Consumption Risks [pp.  193 - 206]
	The Valuation of Multivariate Contingent Claims in Discrete Time Models [pp.  207 - 228]
	The Valuation of Assets under Moral Hazard [pp.  229 - 238]
	Short Sales Restrictions and Kinks on the Mean Variance Frontier [pp.  239 - 244]
	Notes
	On the Jensen Measure and Marginal Improvements in Portfolio Performance: A Note [pp.  245 - 251]
	The Value of the Tax Treatment of Original-Issue Deep-Discount Bonds: A Note [pp.  253 - 259]
	Option Pricing when the Underlying Asset Earns a Below-Equilibrium Rate of Return: A Note [pp.  261 - 265]
	Stock Market Returns and Real Activity: A Note [pp.  267 - 273]
	Conglomerate Merger, Wealth Redistribution and Debt: A Note [pp.  275 - 281]
	Negative Cash Flows, Duration, and Immunization: A Note [pp.  283 - 288]

	Comments and Replies
	Flotation Cost Allowance for the Regulated Firm: A Comment [pp.  289 - 291]
	Flotation Cost Allowance for the Regulated Firm: A Reply [pp.  293 - 294]
	Information Diversity and Market Behavior: A Comment [pp.  295 - 297]
	Information Diversity and Market Behavior: A Reply [pp.  299 - 302]
	Notes on Multiperiod Valuation and the Pricing of Options: A Comment [pp.  303 - 308]
	Notes on Multiperiod Valuation and the Pricing of Options: A Reply [pp.  309 - 312]

	Book Reviews
	untitled [pp.  313 - 314]
	untitled [pp.  314 - 315]
	untitled [pp.  315 - 316]
	untitled [pp.  316 - 319]
	untitled [pp.  319 - 320]

	Miscellanea [p.  321]
	Back Matter



